Introduction
A popular saying is that logistics means "having the right thing, at the right place, at the right time". In a more traditional business sense, logistics is the component of the business management responsible with planning and implementation of the flow of resources between creation and consumption sites, involving on their way processing and storage [9] . Many companies depend on their logistics component in order to maintain profitability and credibility in front of their business partners [14] [6] . The performance of their logistics department is affected by the performance of their suppliers, changes in legislation, unpredictable variations in fuel costs, transportation fees and delays, labor rates, etc [5] . In general, modern companies rely on their logistics to maintain their purchases-inventorysales chain to the desired level of performance, which in turn leads to higher profitability. The type of resources that businesses use for their operations are varied, but they can be divided into physical items (raw materials, goods, animals, people, cash) and abstract items (time, information, services, credit). The logistics of the physical items requires additional planning due to physical limitations and special requirements involved in transportation and storage of these items [15] [13] . Each one of these steps adds additional complexity to the logistic plan as there are many variables to consider. For example, transportation can be done by air, by sea or by ground, via multiple routes, in bulk or in packages, with regular shipments or with special deliveries, etc [8] . Similarly, storage of physical items can be done in different warehouses along the routes, each one with particular storage limits and capabilities. Therefore, an important part in the logistics implementation is control, the part that ensures that the flow of items is following the plan and takes corrective actions in case it does not [7] . An essential aspect of the quality control in logistics is access to real-time data that provides the visibility on resources and transactions needed for making informed decisions. In this paper we review the Internet of Things concept and discuss some possible applications in logistics and transportation businesses.
IT&C in Logistics
During the past decades, more and more companies implemented IT&C solutions in their logistics process in order to reduce the informational lag and raise productivity [12] . Apart from computer software and hardware, such solutions vary in complexity from simple barcode labels and automated storage and retrieval system (AS/RS). The technical advances in mobile technologies from the last decade provide even small companies with the communication infrastructure that can support mobile, reliable, high-speed data transfers at affordable prices. This is one of the requirements for real-time data and information. The mobile technologies also brought to market a concept that has been proposed and researched since early 2000: the Internet of Things (IoT) [16] .
Internet of Things
Internet of Things (IoT) was defined by ITU as "a global infrastructure for the information society, enabling advanced services by interconnecting (physical and virtual) things based on existing and evolving interoperable information and communication technologies" [19] .
With IoT, the Internet no longer connects only computers-like devices, but it also connects "things" -physical objects that can send and receive data through embedded electronics, software, and sensors [17] . Therefore, with IoT, the Internet is no longer used for communication only by people, but it is also used by things to communicate, machine-to-machine (M2M) [1] .
IoT in Logistics
The advantages of IoT have already been noted by early adopters of the IoT concept. In a recent study published by Zebra Technologies, the authors report that between 2012 and 2014 among the 593 companies from 16 countries interviewed for the study, the percentage that have deployed at least one IoT solution raised from 15 to 65%, while the number of deployments of IoT solutions have tripled [20] . Another study published by Cisco Consulting Service estimates that over the next decade IoT will generate $1.9 trillion revenue worldwide in supply chain and logistics alone [21] IoT can transform traditionally unconnected objects from the real world, called "dark assets", into connected things, releasing the potential information of these assets. In general, the added value of IoT for businesses is the data captured from connected things, which can raise productivity, increase profitability, accelerate operations, or even help redesign the business [10] [4]. The real-time data about the operations of the company offers real-time visibility on its operations, while logged data can be analyzed to provide new insights which will drive business and operational transformation. With their real-time data feeds and cloud-based historical data stores, the network of connected assets can improve the quality control throughout the entire supply chain, essentially improving the entire logistics process of any company. We will present next a few scenarios of IoT implementations for logistics purposes. One of the main applications of IoT in logistics is related to automatic identification of entities (people, resources, stock). Let's consider the use case of stock passing thought warehouses (and storage yards) on its way to the end customer. Warehouses are an important part of the any logistics business, and therefore its organization affects the performance of the supply chain, which impacts the profitability and competitiveness of the business. In their case, the things that IoT will connect can be warehouse inventory, equipment (meters, scales, storage locations, forklifts, etc), and personnel. An important part of the warehouse operations involve keeping track of the inventory. This can be done automatically, by using wireless receivers and tags with miniaturized transmitters, like those based on Radio-frequency identification (RFID) technology. Each item or pallet is tagged when arriving at the warehouse (either by the supplier or by the warehouse owner). While moving around the warehouse, tags are repeatedly scanned to update the locations of the products and to avoid misplacing them. Tags contain information about the product type and its physical attributes (weight, volume, counts, etc) which can be used by the warehouse management system to ensure available stocks are within the safely limits. Finally, the tags are useful even when and after the stock is leaving the inventory. They allow the warehouse management system (WMS) [12] to check that the right products are being delivered and that the database inventory matches the onsite situation, they allow the customers to track the locations of their products and estimate delivery times, etc. Using the same technology, but in a different use case, we consider the case of IoT-connected stock, but we focus on the space limitations of warehouses, storage yards, and transportation. Once a virtual representation of the stock is available in IoT, it can be used for various optimization and analytics. For example, the WMS software can use information about physical dimensions of the products to decide their exact storage location. This could lead to significant profitability gain as it could reduce overall space requirement, equipment usage, waiting times, etc. Moreover, since the virtual model can "arrive" in the WMS before the physical object arrives at the inbound gates of the warehouse, optimizations and storage preparations can begin before the actual arrival, earning some valuable time.
Another technology that can be employed for quality control is video IP cameras or laser scanners, and visual recognition software. Such systems are already in used in manufacturing environments to detect imperfections in products during the manufacturing process. With IoT, they can be integrated into the supply chain to provide visual inspection of stock along the route to the end-user. For example, these can be located at the inbound gates of warehouses in order to identify items or pallets that have been damaged during transportation, or at the outbound gates to identify items/pallets that have been damaged during storage. [18] ).
CONCLUSIONS
The IT&C solutions have allowed logistics and transportation business to grow to such levels that would not have been possible with it, while at the same time expanding the range of services offered to their customers. The growth would not have been possible for many reasons, the amount of manual labor and the volume of data being some of them. The IT&C solutions were able to solve these problems in an efficient way until now, but they are reaching their limits. The Internet of Things is the next step on this technological path as it removes the human factor from data creation and opens new data sources through dark assets turned into connected things. For logistics business this additional information could lead to competitive advantage and profit growth, the same way IT&C did it a few decades back. Moreover, the new data streams could offer unprecedented real-time visibility over the entire supply chain, which can reduce operational costs while maintaining or even increasing the quality of the services. 
